Attorney Docket No.: 095309.56367US 
Application No.: Not Yet Assigned 
(National Phase of International Appl. No.: PCT/EP2003/ 0123021 



REMARKS 



Entry of the amendments to the specification, claims and abstract before 
examination of the application is respectfully requested. 

A marked-up version of the substitute specification, showing matter added 
to the translation by underlining and matter deleted from the translation by 
strike-through, is attached to this Preliminary Amendment. The substitute 
specification includes no new matter. 

If there are any questions regarding this Preliminary Amendment or the 
application in general, a telephone call to the undersigned would be appreciated 
since this should expedite the prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
Account No. 05-1323 (Docket # 095309.56367US). 
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TTTUE OF THF INVENTION 

METHOD FOR THE AIR CONDITIONING OF A VEHICLE INTERIOR AS A 
FUNCTION OF INCIDENT SOLAR RADIATION 



[0001] This .potion c^"« r ™ritv to International Patent Ap plication No 
pCTiEP2003/01 2302 filed No vember R. 2003. designating the United States ot 
Anienca and German App lication BE 102 56jS66J ^d on December 4 ^002. 
HiMlosure of w h ich is incor porated he rein b y reference. 

BACKGROUND ANn SUMM A^v OF THE INVENTION 
[0002] The invention relates to a method for the air conditioning of^a 
vehicle interior as a function of incident solar radiation uridine to th~ 
preamble of claim 1 . 

[00031 germaa Bfltent document DE 40 24 431 Al discloses an air 
conditioning system with an incident solar radiation sensor arrangement having 
a plurality of sensor elements. In this case, first, the intensity and direction of 
the incident solar radiation are determined from the individual sensor output 
signals, after which these two variables serve for controlling an air conditioning 
system and further vehicle-side assemblies. 

[00041 Also in a circuit arrangement, known from German patent 
document DE 43 05 446 Al, which eempriaee includes an incident solarradiat^n 
sensor arrangement having a plurality of sensor elements^first-tho^The 
intensity and direction of the incident solar radiation are ^determined from 
individual sensor element output signals, after which these two variables serve 
for controlling an air conditioning system and further vehicle-side assemblies. 

,0005] WS TT S Patent No.-. 4,760,772 likewise discloses an air 
conditioning system with an incident solar radiation sensor arrangement having 
three sensor elements, of which one is assigned to the vehicle front region and 
the other two are assigned to the two vehicle side regions l, ii ,y behind t hir, or 
aJtermtiyebLhaving four sensor elements, of which one is assigned to the vehicle 
front region, one is assigned to the vehicle rear region and the other two are 
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assigned to the two vehicle side regionsH*^ each case the intensity and 
Action of the incident solar radiation being «» deter m ined from t h ^n 
element output signals by means of a following computer umt so ha the a r 
conditioning capacity of the air conditioning system can be set « 
various vehicle interior regions by means of these two calculated vanables. 

,0006] In «S LLS^PatsnLN^ 5,186,682. as in «S UJS^tenU^ 
4760 772, the signal from two lateral incident solar radiation sensors of a 
olmon air conditioning unit is evaluated in terms of the intens.ty and d.rection 
ofTcidence of the sunlight. The single air conditioning controller^ then 
activates the existing air conditioning ducts as a function of the det—d 
intensity and direction of the incident solar radiation. 

[0007] Finally, GsmgJ^atenLdscMm^ DE 195 44 893 C2 discloses an 
coid.tion.ng system for the air conditioning of a vehicle interior as a ^notion 
of incident solar radiation, with at least two air condoning 
controllable air conditioning capacity for the an- conditioning of deferent ^velude 
interior regions, and with an incident solar radiation sensor arrangement having 
a p nrality of sensor elements for detecting the incident solar radiation in 
diff ^ s y o,id angle ranges. Each air conditioning duct is individual y assigned 
its own sensor element of the incident solar radiation sensor arrangement and 
own air conditioning controller unit. The sensor element assigned in each a e 
detects the incident solar radiation essentially with a restriction to that so id 
angle range which corresponds positional* to the vehide interior region a»- 
onditioned by the respective air conditioning duct The a* condition n 
controller unit assigned in each case sets the air cond.tion.ng capacity of he 
Active air conditioning duct as a function of the output signal from only the 
assigned sensor element of the incident solar radiation sensor arrangement. 

08] Thus, by means of *e this prior art ia^nentioned, an individual 
conditioning of various regions of the vehicle interior as a function of incident 
solar radiation is possible. 

[0009] However, the incident solar radiation sensor arrangement supp^s 
only the solar values of the individual zones and the average value of these. The 
^ valu of the individual zones is in this case used directly as a factor 



[0008] 



2 



xt nowno ^Rqfi7US MARKED-UP VERSION OF 

Attorney Docket No.: 095309. 56367 Ub QTTBSTITUTE SPECIFICATION 

Application No.: Not Yet Assigned bua&i 
(National Phase of International Appl. No.: 
PCT/EP2003/ 012302) 

characteristic curve fer temperature or blower regulation as a function of toe 
outside temperature^ Jhat is te^ay the blown-air temperature is lowered 

for whether the Sun is high or low with respect to the velucle. 

.0010] When the Sun is very high, all the values of the sensor elements of the 
EL solar radiation sensor arrangement have approximately the same va n 
Depending on the strength of the incident radiation, the values are higher or 
ir in omplete darkness, the sensor values innate OK, while, in the case o 
veTstrong incident solar radiation, the sensor values indicate a -™ 
125 % L L case of a very high solar load and when the Sun is very high tin 
Leans for air conditioning regulation, that, although there is no --dent sola 
Nation acting on the vehicle occupants since the incident solar radiation ake 
pan the vehicle roof and not through a window into the interior tn all the 
I nes the blowout temperature is lowered very sharply or the blower - 
increased very sharply as a result of the incident solar radiation. This an 
conditioning regulation, however, is faulty and is very uncomfortable for the 
occupant/occupants. 

,00111 The object of the present invention is, therefore, to develop the 
eneric air conditioning system for the air conditioning of a vehicle „ as a 
Lction of incid^it ^ radiation and a methoa ^p— - 
rTSa^icn if very uncomfortable for the occupan.occupants 
is eliminated. 



,0012] As a result of the calculation of the steepness of the sunlight or of 
he laterally specific incident solar radiation, it is possible, during automata 
"operation, to react to and counteract in a more focused manner the 
injuring facto s/disturbing variables acting on the vehicle from outside, such 
af for example, incident solar radiation from one side or steeply angled sunlight. 
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The occupants, by manual action, can set the blower even more individually to 
^ Zurements. A marked improvement in air conditioning comfort is 
thereby achieved for the individual seat positions. 

,0013] This and further objects, features and advantages of the present 
Invein become obvious for the following description of a preferred exemplary 
embodiment of the invention, in conjunction with the drawing in which: 

RRTFF T>F gr,pT p,rTr>N nF THF AWINGS 

^"^i^o^nl nation of the sunlight steepness 
Steatcorin^otrinvention and of a factor assigned to respective 
sunlight steepness, for varying the air conditioning regulation. 

DETAILED DES ™ tptton QE THF, INVENTION 

^^rd^ol^nv e^hls^n^f the sunlight is ca culated 
^calculating the various solar values of the individual zones. The calcula ion 
thelnlight steepness determines whether ^the incident solar radiation is 
*Z on the occupants With the aid of the sunhght ^epnes , 

correJponding correction factor is determined, by means of which a highly 
aerate Compensation of the blown-air temperature or of the blower increase 
due to the incident solar radiation is possible. 

fOOiel The method for calculating the sunlight steepness is described in more 
detaU below In this case, the explanation is made by the example of . four-zone 
I lalning system, but may be applied likewise to other multizone air 
conditioning systems with more or fewer zones. 

r0O171 First, the incident solar radiation is detected in different solid angle 
ang using four sensor elements la to Id, for example of a four-cuadran 
s n or The sensor elements are in this case arranged in such a way that, for 
example, the first sensor element la detects the vehicle region a^ontngh , £ 
second sensor element lb the vehicle region at front left, the third sensor 
e ement 1* the vehicle region at rear right and the fourth sensor e— ^dtb 
vehicle region at rear left and are assigned to corresponding air conditioning 
regions in the vehicle. 



4 



r, , .„ na«n<a ^qfiVUS MARKED-UP VERSION OF 

Attorney Docket No.: 095309 56367US SUBSTITUTE SPECIFICATION 

Application No.: Not Yet Assigned iUBSluumo 
(National Phase of International Appl. No.: 
PCT/EP2003/012302) 

[00181 Thereafter, taking into account output signals Al to A4 from the first to 
fourth sensor elements la to Id and an arithmetic average value a emitted by 
the solar sensor, a sunlight steepness S is calculated. 

[0019] This sunlight steepness S may be calculated, for example, according to 

„ „ • c i a-ll\A9 All + IA1 • A4I) / 2 * M / A, S being the 
the following formula: S - «|A2 A6\ + |ai «*w 

sunlight steepness, A2 the output signal from a second sensor element lb (FL) 
A3 the output signal from a third sensor element 1c (RE), Al the output signal 
from a first sensor element la (FR), A4_the output signal from a fourth sensor 
element Id (RL), M a multiplier and A the arithmetic average value of the 
output signals Al to A4 from the first to fourth sensor elements. 

[0020] The multiplier M amounts, for example, to 50 and is used in order to 
obtain a greater and therefore more easily illustratable value. The formula for 
calculating the sunlight steepness S is organized in such a way that S becomes 
the higher, the lower the angle of the incident solar radiation is. A Sun wfth a 
low angle of incident radiation and with a high value of sunlight steepness 
impinges upon more window areas and therefore requires more air conditioning 
ana therefore higher air conditioning. Furthermore, by the sunlight steepness 
being calculated according to the invention, it is possible to reduce the 
probability of error, since, in the case of lower-angled incident radiatton and 
therefore lower sensor output signals, the sunlight steepness becomes greater 
even in diffuse light, hazy weather and/or the brief effect of sunlight, and 
consequently minor errors cannot have such a great influence. 

[0021] Subsequently, with the aid of the calculated sunlight steepness S, a 
correction factor K is determined which is applied to the air conditioning 
regulation values, such as, for example, the blow-in temperature and/or the 
blower power, which are calculated by the use of the sensor values, 
conventionally using a four-quadrant sensor, as a rule the blow-in temperature 
being lowered and the blower power being raised. Rg^ TheJSgure shows the 
profile of a correction factor K of this type in relation to the sunlight steepnessS 
calculated by means of the formula according to the invention. The profile of the 
correction factor K is in this case vehicle-dependent and design-dependent since, 
for example, influences of varying magnitude occur on the occupants in the case 
of window areas or window tilts of different size. 
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[0022] It is evident from H»4 theFigure that, below a first threshold value 
SI of the sunlight steepness, for example 10, a constant low connection factor, 
0 4 in the example, is used, since incident solar radiation is very steep from 
above here, but insignificant changes do not lead to any appreciable changes m 
the influence on the occupants. Consequently, to improve comfort, conventionally 
calculated air conditioning regulation values are multiplied by the correction 
factor 0 4 in order to substantially *e reduce the air conditioning variance due to 
the incident solar radiation, since, because of the high steepness, scarcely any 
influence is exerted on the occupants. Likewise, in a range above a second 
threshold value S2 of the sunlight steepness, for example 40, the collection 
factor selected is once again constant, since, with the very low-angle inciden 
solar radiation on which this sunlight steepness is based, only insignificant 
changes in the angle of incidence occur and therefore require no further 
adaptation of the air conditioning regulation. In the example, in the case of this 
very low-angle incident solar radiation and therefore high sunlight steepness 
above the second threshold value S2, the correction factor K is set at 1 and the 
air conditioning regulation values calculated, using the values of the four- 
quadrant sensor, are used, unchanged. In the range between these two threshold 
values SI and 82, for example, a linear correction factor profile may be 
employed, as shown in Kg*-* the Figure . 

100231 Moreover, an adverse influence of cornerings on the air conditioning 
regulation is avoided by the sunlight steepness being determined according to 
the invention. 

[0024] In summary, the present invention discloses a method for the air 
conditioning of vehicle interior as a function of incident solar radiation In a 
vehicle with, for example, a four-zone air conditioning system, the incident solar 
radiation is detected by ffieene^f sensor elements assigned to the various air 
conditioning zones in the vehicle and is used for regulating the air conditioning 
capacity. In order to avoid faulty regulation due to a detected incident solar 
radiation which does not influence or only slightly influences the Passengers 
because of perpendicular incident radiation, for example, on the roof, the hood 
and the trunk lid, the incident radiation direction is determined by means of . 
sensor element and the regulation of the air conditioning capacity is adapted 
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correspondingly, so that the situation of too intensive cooling, for example in the 
case of perpendicular radiation on the vehicle roof, is avoided. 
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